A pharmacokinetic overview of nanotechnology-based drug delivery systems: an ADME-oriented approach.
With the extensive progress in nanotechnology-based drug delivery systems, pharmacokinetic evaluations have gained much attention from researchers as a central part of the study of these systems. Because the fulfillment of any therapeutic goal(s) by a novel drug delivery system requires that the absorption, distribution, metabolism, and excretion (ADME) be considered from the early stages of the system design to the final clinical evaluations, extensive knowledge of the pharmacokinetic aspects related to ADME is a crucial part of research in this field. The main objectives of the nanotechnology-based drug delivery systems from a pharmacokinetic viewpoint are (1) an improved drug-release profile in vivo, (2) enhanced drug absorption, (3) site-directed drug distribution, (4) a modified drug metabolism pattern, (5) prolonged drug residence time in body (e.g., in blood circulation), and (6) delayed and/or decreased renal excretion of the drug. Accordingly, the purpose of the current review is to present an insightful summary of pharmacokinetic analyses of nanotechnology-based drug delivery systems along with a critical review of recent findings.